in reply, expressed his regret for having appeared to have forgotten Dr. Hampson's excellent form of rhythmic interrupter. He remembered it very well. He could confirm what Dr. Hampson said about the value of rhythmic currents in the treatment of obstinate constipation, because in the summer he had been asked to advise as to the best way of treating one of these very troublesome cases. He advised its treatment with a rhythmic apparatus and a rectal electrode. The case derived benefit from the commencement, and had done very well. He desired to put on record the name of a worker who seemed to have been completely forgotten, that of the first user of rhythmictlly varying currents-namely, Dr. Frommhold. ANATOMICALLY the pituitary body or hypophysis cerebri consists of two great portions-a glandular anterior lobe and a nervous posterior lobe. Embryologically these two lobes have different origins, the anterior being derived from the epiblast of Rathke's pouch, and the posterior from a downgrowth of neuroblast from the region of the third ventricle. Physiologically the anterior and posterior lobes appear to serve different functions, the anterior being related to the general growth of the body, and especially of the skeleton, whilst the posteriorlobe and its glandular envelope, the pars intermedia, seem to promote the contractility and increase the tone of the plain muscle generally, as well as of the heart, and to excite the activity of certain glandsviz., the kidney and mammary gland (Schiifer). Extracts obtained from the posterior lobe when injected into animals produce changes in the blood-pressure, changes in the secretion of the urine and of the mammary gland, and cause contractions of all involuntary muscle, whilst. extracts made from the anterior lobe are relatively inactive. By the methods of extirpation of portions of the gland in animals it has been shown that removal of the anterior lobe produces adiposity, accompanied by secondary hypoplasia of the organs of generation in the adult, or by a persistence of sexual infantilism in case the primary hypophyseal deficiency antedates adolescence, and occasionally by polyuria, altera-
Dr. LEWIS JONES, in reply, expressed his regret for having appeared to have forgotten Dr. Hampson's excellent form of rhythmic interrupter. He remembered it very well. He could confirm what Dr. Hampson said about the value of rhythmic currents in the treatment of obstinate constipation, because in the summer he had been asked to advise as to the best way of treating one of these very troublesome cases. He advised its treatment with a rhythmic apparatus and a rectal electrode. The case derived benefit from the commencement, and had done very well. He desired to put on record the name of a worker who seemed to have been completely forgotten, that of the first user of rhythmictlly varying currents-namely, Dr. Frommhold. He treated patients by " swelling currents," obtained by moving the secondary coil of the apparatus by hand during the time of the treatment.
Diseases of the Pituitary Gland and their Effect on the Shape of the Sella Turcica.
By E. G. FEARNSIDES, M.B.
ANATOMICALLY the pituitary body or hypophysis cerebri consists of two great portions-a glandular anterior lobe and a nervous posterior lobe. Embryologically these two lobes have different origins, the anterior being derived from the epiblast of Rathke's pouch, and the posterior from a downgrowth of neuroblast from the region of the third ventricle. Physiologically the anterior and posterior lobes appear to serve different functions, the anterior being related to the general growth of the body, and especially of the skeleton, whilst the posteriorlobe and its glandular envelope, the pars intermedia, seem to promote the contractility and increase the tone of the plain muscle generally, as well as of the heart, and to excite the activity of certain glandsviz., the kidney and mammary gland (Schiifer). Extracts obtained from the posterior lobe when injected into animals produce changes in the blood-pressure, changes in the secretion of the urine and of the mammary gland, and cause contractions of all involuntary muscle, whilst. extracts made from the anterior lobe are relatively inactive. By the methods of extirpation of portions of the gland in animals it has been shown that removal of the anterior lobe produces adiposity, accompanied by secondary hypoplasia of the organs of generation in the adult, or by a persistence of sexual infantilism in case the primary hypophyseal deficiency antedates adolescence, and occasionally by polyuria, altera-tions in the skin and its appendages (such as cedemas and hypotrichosis), and by a tendency to the development of a subnormal temperature and psychic disturbances (Crowe, Cushing and Homans); whilst the posterior lobe plays a significant role in the metabolism of carbohydrates.
The pituitary body lies in the most protected portion of the skull, encased in the bony sella turcica, and in the anterior angle of the optic chiasma. It is separated from the general cranial cavity by a firm fibrous connective tissue layer, the diaphragma sellee, a part of the dura mater, which is perforated in its middle to allow of the passage of the infundibular stalk. The most common and most important disorders of the pituitary body are caused by tumour growths, arising either in the gland itself or frorn one of the neighbouring " rests " of the craniopharyngeal duct, which frequently persists into adult life as an evidence of the double nature of the body itself. Clinically, the disorders which arise in4 consequence of changes in the pituitary body are extremely complex. For disease processes may originate in either lobe without the involvement of the other, or one lobe may be the seat of an adenomatous change and physiologically over-active, and by pressure upon the other lobe may impair its function and cause an under-activity of this part, or thebody may be involved secondarily owing to changes elsewhere inside the cranial cavity, or in some one or other of the inter-related organs of internal secretione.g., the thyroid or the ovaries.
In practice, patients showing features similar to those obtained experimentally in animals are not uncomnmon. In the course of the last seven months, at the London Hospital, I have seen some dozen examples of such cases. In these examples the clinical features appear to have been an expression either of a deficiency or an excess, or an alteration in the activities of one or other or both lobes of the body.
Comparing the disorders due to the pituitary body with those met with in the case of the thyroid gland, the custom has grown up of speaking of hyper(super)pituitarismn when the clinical features are believed to be an expression of excessive activity on the part of the gland, of hypo(sub)pituitarism when they are assumed to be due to a deficient secretion of the gland, and of dyspituitarism when due to more or less complex alterations affecting the secretion of the two lobes together.
Acromegaly is believed to be the clinical expression of hyperpituitarism.
Dystrophia adiposo-genitalis (Frohlich syndrome) and some forms of infantilism and of glycosuria are supposed on good grounds to be expressions of hypopituitarism. In the majority of patients showing hyper-thyroidism the thyroid gland shows considerable enlargement. The pituitary body, as we have already seen, lies encased in the bony sella furcica. If an enlargement of the gland takes place, either the diaphragma sellh must be freed from its attachments to the clinoid processes, or the bony walls of the fossa must be eroded. In either case the outline of the base of the sella turcica will be altered by disease of the contained pituitary body, and a skiagram will give us definite evidence of these changes. In acromegaly, in our experience, there is always some definite evidence of an increase in size of the pituitary fossa. In hypo(sub)thyroidism (myxcedema), on the other hand, a small thyroid is the rule. By analogy, therefore, we should expect that in hypo(sub)pituitarism little or no change in the configuration of the pituitary fossa would appear in skiagrams of this region, and this I believe to be a common finding. Like certain cases of Graves's disease, which later develop features of myxcedema, certain cases of acromegaly later acquire features similar to those found in hypo(sub)pituitarism. In skiagrams of the skull of these patients we should expect to find changes in the sella turcica, and Cushing has shown that this does actually happen.
Cushing has divided the enlargements of the sella turcica occurring with primary growths arising from the pituitary body itself into three types: (1) Those associated with thickening of the clinoid processes and dorsum sellae; (2) those showing thinning from pressure absorption of these parts; and (3) those showing more or less destruction of all the outlines of this region; and states that tumours arising from the pituitary stalk in the inter-peduncular region, and situated above the sella the so-called superimposed tumours give rise to changes in the sella turcic'a only after they have reached a considerable size (Goetsch). In the skeleton the measurements of the normal pituitary fossa, as given by Keith, average antero-posteriorly (interclinoid distance) 10 to 12 mm., 14 to 15 mm. transversely, and 8 mm. in depth. In profile skiagrams, measurements exceeding 15 mm. anteroposteriorly and 10 mm. in depth may be looked upon as indicating an enlargement (Cushing). With an undistended sella the floor of the fossa in the skiagram-should show a single clear basal outline.
Clinically, the twelve cases which I wish to bring to your notice to-night can be divided into: Examples of acromegaly, three; dystrophia adiposo-genitalis, three; infantilism and optic atrophy, one; primary optic atrophy and glycosuria, one; optic atrophy without any signs of disturbance in general metabolism, one; hydrocephalus, spastic paraplegia and ataxia of the legs, with sub-pituitarism, one; the " pudding-face " type of dyspituitarism, two.
Clinically, the three examples showing acromegaly differed widely.
In Case I, a man, aged 46, the condition was completely stationary; the skeletal overgrowth had appeared between the ages of 24 and 30, and for fifteen years before the patient came under observation for the radical cure of a large inguinal hernia had been completely stationary. Cases, II and III, on the other hand, came under observation complaining of the recent increase in size of their extremities and head. In Case II, a woman, aged 40, the overgrowth commenced when she was aged 37, whilst in Case III, a man, aged 46, changes in the size of the bones began to appear at the age of 44. The radiographical findings in Cases I and II are similar in each, the clinoid processes are displaced upwards and the floor of the fossa is depressed with the formation of anterior and posterior bulges, and the interclinoid distance in each measures 15 mm. In Case III, on th other hand, the floor of the fossa in the skiagram appears natural, but there is some displacement upwards of the clinoid processes without much alteration in the interclinoid distance, which measures 10 mm.
In Case I no changes in the fundus oculi or in the visual fields were present, and there were no signs of local nervous derangements. In Case II, on the other hand, although the fundus oculi appeared natural, the visual fields showed some contraction downwards and outwards, and in Case III there was much contraction of both visual fields, the left being small and the right extremely small. In Case II no signs of local nervous involvement were present, but in Case III the patient complained of attacks of giddiness and of headache, although no evidence of gross nervous derangements was obtained.
The three examples of dystrophia adiposo-genitalis clinically resemble one another more closely. In Case IV, a boy, aged 20, symptoms appeared at the age of 17. In this case there is the history of a fall, followed by a period of shock with loss of consciousness lasting some twenty-four hours, and the development of right-sided internal ear (nerve) deafness at the age of 10. Three years after the onset of symptoms this patient, in addition to dystrophia adiposo-genitalis, suffered from occasional attacks of diplopia, a permanent squint due to a paresis of the right external rectus, and right internal ear deafness; the visual fields were slightly contracted, but no changes in the fundus oculi were present; the knee-jerks on each side were exaggerated, and the right and left plantar responses were of the extensor type. The skiagram of the sellar region, however, showed no definable abnormalities.
In Case V, a boy, aged 15, symptoms appeared at the age of 12A.
Two and a half years later he showed softening of the edges of the optic disks and much limitation of the upper and lower visual fields; on the left side ptosis was present; the pupils contracted sluggishly to light, but diplopia had never occurred. He was typically spastic, with scissoring of the gait, due to a severe degree of adductor spasm. The knee-jerks were exaggerated, ankle clonus could be obtained on each side, and the plantar responses were definitely extensor. The skiagram shows a general downward enlargement of the floor of the pituitary fossa and an apparent shortening of the posterior clinoid processes.
Case VI, a girl, aged 11, came under observation in August, 1913 . At that time she was fat, and her mental condition closely resembled that observed in Cases IV and V; her visual fields were normal and the fundus oculi on each side appeared natural. Under observation, she has developed bilateral pyramidal interference, with ankle clonus on the left side, and bilateral extensor plantar responses; the left leg has become extremely spastic, and at the same time the optic disks have become pale and atrophic and their edges softened. In the skiagrams of this patient, taken in August, 1913, and in January, 1914 , the sella turcica appears ill defined and shallow.
Case VII is an example of the Lorain type of dystrophy associated with disease of the pituitary body. At the age of 16 this patient developed a left-sided temporal hemianopsia, followed, a few months later, by a right-sided temporal hemianopsia, and within the space of two and half years he became totally blind. Shortly after this he developed slight exophthalmos on each side, left-sided ptosis, strabismus, and signs of pressure upon the left crus cerebri. The skiagram of this patient shows an extensive, irregular enlargement of the pituitary fossa; the enlargement has taken place chiefly in a forward direction, and there is a shadow of a long posterior clinoid process.
In Case VIII, a married woman, aged 54, primary optic atrophy developed at the age of 46. In 1908 this patient was under observation in hospital; the only sign of derangement discovered at this time was bilateral white atrophy, and the urine contained no sugar. In 1913, when she was readmitted complaining of attacks of colic, glucose was found to be present in the urine. As in-patient she suffered from typical attacks of hepatic colic, and a diagnosis of gall-stones was made. The diagnosis explained the attacks of colic, and suggested a cause for the glycosuria, but not for the blindness. A skiagram of the skull was taken; this shows a general disturbance in all the outlines of the pituitary fossa, no clinoid processes, but a less dense shadow, evidently due to a pituitary cyst, above the region of the sella turcica. At operation a single gall-stone was found blocking the cystic duct; the pancreas appeared normal. The suggestion is that a cystic pituitary tumour encroached on the optic chiasma, causing blindness, and on the posterior lobe of the pituitary gland, giving rise to glycosuria. On the other hand, the glycosuria might have been due to pancreatic disease.
In Case IX the diagnosis of pituitary disease depends solely upon the X-ray findings. In October, 1910, this patient developed bitemporal hemianopsia, and in March, 1912, this hemianopsia was the only discoverable manifestation of disease, but the skiagram shows a slight general enlargement with some increase of the antero-posterior diameter of the pituitary fossa.
Cushing has shown that many patients with cerebral tumours, although they vomit freely, do not waste, and that at autopsies on cases which in life showed signs of increased intracranial pressure the pituitary body often shows signs of compression. From these observations he was led to collect evidence on the frequency of the appearance of manifestations of sub-pituitarism in clinical examples of increased intracranial pressure, and states that this is not infrequent. Case X is an example of such an occurrence. The patient, a boy, aged 5, has a large head and other manifestations of hydrocephalus; in addition he shows spasticity and ataxia of the legs; the knee-jerks are exaggerated, ankle clonus is readily elicited on each side, the right and left plantar responses are of the extensor type, and he suffers from incontinence of urine. The skiagram of the skull of this patient shows an extremely shallow, small pituitary fossa.
ICases XI and XII are examples of another variety of dyspituitarismthe so-called " pudding-face " type. Case XI, a young woman, aged 21, was perfectly normal until the age of 18k, then amenorrhcea set in, her hair fell out, and her voice changed; shortly after this her face grew fat, and "pudding-like," and her hair grew thick and curly. Since this time she has not menstruated, and no further changes in her appearance have occurred. The blood-pressure in May, 1913, was 180 mm., but under the administration of thyroid extract fell to 120 mm. No abnormal nervous signs have ever been discovered. The skiagram of the skull shows a rather deep sella turcica (12 mm.), with well-defined lower margins and no change in the antero-posterior diameter. In many ways this case resembles a case of myxcedema, but treatment with thyroid extract has not removed any of the disabilities. .1
Fearnsides: Diseases of Pituitary Gland
Case XII, a girl, aged 15, is said to have been normal until the age of 7, then in the course of a few months an almost complete external ophthalmoplegia, associated with bilateral ptosis, developed. At the age of 15 she has never menstruated, and is an undeveloped girl showing no secondary sexual characters, a large " pudding " face, and extremely defective external eye movements, but no other nervous signs. Her thyroid shows considerable enlargement, with the development of a goitre. The skiagram of the skull shows an extremely small and very shallow sella turcica, measuring antero-posteriorly -5 mm. and 5 mm. in depth. The suggested explanation of the clinical findings is that some change has occurred in the activities of the pituitary gland; the development of an enlargement of the thyroid .gland is in accordance with this hypothesis.
In addition to the changes in general metabolism, disease processes arising in the pituitary body owing to the anatomical relations of the gland to the optic tracts, to the third cranial nerves, and to the crura *cerebri, early give rise to localizing nervous signs. The appearance of these, together with the changes known to occur when the activities of the pituitary body are deranged, or with radiographic changes in the conformation of the sella turcica, render diagnoses of pituitary disorder more certain than in most other intracranial conditions. In doubtful cases a change in the size or shape of the sella turcica as seen in the X-ray plate is at present the most certain evidence of pituitary disorder. Sella turcica: Extensive irregular enlargement of the sella turcica; the enlargement has taken place chiefly in a forward direction; there is a very definite shadow of a long posterior clinoid process; the interclinoid distance measures 32 mm. Visual disturbances : Bilateral primary optic atrophy ; onset with left temporal hemianopsia followed by right temporal hemianopsia; then progressive loss of nasal vision to complete blindness two and a half years after onset of symptoms. Skeletal signs: Delayed union of epiphyses. Cutaneous and subcutaneous: Sparsely covered boy; no growth of pubic or axillary hair. Testes and external genitalia infantile. Tolerance of carbohydrates: No sugar appeared in the urine after 300 grm. of glucose had been taken by mouth. Thyroid of average size. Voice treble and infantile. Blood-pressure, 100 mm. Hg. Torpidity and drowsiness very noticeable; some general headache. Psychic disturbances: Mental changes developed two years after onset of left temporal hemianopsia. Oculo-motor nerves: Some exophthalmos right and left; slight ptosis left; external squint left; pupils, no reaction to light (blind). Other cranial nerves: Weakness upper and lower right half of face; paresis of right halves of palate and tongue. Reflexes, &c.: Right -hemiplegic weakness; knee-jerks exaggerated; no ankle clonus; right plantar response extensor. Sphincters controlled. Urine natural. Wassermann re-a4t.ig negative. Temperature subnormal. Pulse 80. Pitiuitar-y Cyst; Prim1Dary Optic Atrophy; Glycosuria with Cholelithiasis. Case VIII.-M. B., female, aged 54, married, six living children (Dr. Head's case). Menopause when aged 48. Onset of blindness when aged 46. Sella turcica: There is much general disturbance of the outlines of the pituitary fossa; no shadow of the clinoid processes can be distinguished, and an estimate of the interclinoid distance cannot be made; above the sellar region is a less dense shadow evidently due -to a pituitary cyst. Visual disturbances: Complete bilateral primary optic atrophy with total inability to appreciate light and darkness. Cutaneous and subcutaneous: Well covered; the fat has a normal distribution. Menopause when aged 48. Tolerance of carbohydrates: 3 per cent. glucose, with no aceto-acetic acid in urine; the sugar disappeared from the urine on dieting; after operation no change in sugar tolerance. Thyroid
